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There were no other signiﬁcant differences in any of the bone
parameters.
Conclusions: The results from this study show that people with PHMED
tear have changes in trabecular bone besides the changes in cartilage
composition. Like earlier studies, we also found that people with knee
OA have greater incidence of PHMED tears. Although, knee OA is
characterized by an overall deterioration in bone parameters as shown by
decreases in bone volume fraction, trabecular thickness and trabecular
number and increase in trabecular separation; it has been shown that
cartilage loss in a compartment is related to an increase in trabecular
thickness in the same compartment with bone loss usually being seen in
the contralateral unloaded compartment. It is plausible that the altered
loading not only leads to cartilage loss, proteoglycans loss (high T1ø)
and collagen disruption (high T2) in underlying cartilage, but also leads
to re-organization of trabeculae overtime with an overall poor quality of
bone with low number of trabeculae which are thicker. These ﬁndings
shed new light into the interactions of meniscus, cartilage and bone in
the pathogenesis of knee OA in people with meniscal tears. Analysis
of additional subjects for trabecular bone parameters with separate
medial and lateral tibia compartments, as well as, follow-up over 3 years
is currently underway to analyze the inﬂuence of meniscal tears on
underlying cartilage and bone over time.
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Purpose: Similar to delayed gadolinium enhanced MRI of cartilage, it
might be possible to image cartilage quality using CT arthrography (CTa).
This study assessed the potential of CT arthrography as a clinically
applicable tool to evaluate cartilage quality in terms of sulphated
glycosaminoglycan content (sGAG) and structural composition of the
extra-cellular matrix (ECM).
Methods: Eleven human cadaveric knee joints were scanned on a clinical
CT scanner. Of each knee joint, a regular non-contrast CT (ncCT) and a
ioxaglate injected CTa scan were performed. Mean X-ray attenuation of
both scans were compared to identify contrast inﬂux in seven anatomical
regions of interest (ROI). All ROIs were rescanned with contrast-enhanced
mCT, which served as the reference standard for sGAG content. Mean
X-ray attenuation from both ncCT and CTa were correlated with mCT
results and analyzed with linear regression. Additionally, residual values
from the linear ﬁt between ncCT and mCT were used as a covariate
measure to identify the inﬂuence of structural composition of cartilage
ECM on contrast diffusion into cartilage in CTa scans.
Fig. 1. Contrast diffusion into cartilage in ncCT compared to CTa.
***p < 0.0001.
Fig. 2. Correlated results of mean attenuation from EPIC-mCT and both
CT-scans for all ROIs combined. ***p < 0.0001.
Fig. 3. Predictive CTa value (horizontal axis) based on best ﬁtted
model from EPIC-mCT (sGAG) and ncCT residuals (cartilage composition)
correlated with mean attenuation of CTa.
Results: CTa resulted in higher X-ray attenuation in cartilage compared
to ncCT scans for all anatomical regions (Figure 1). Furthermore, CTa
correlated excellent with reference mCT values (sGAG) (R =0.86; R2=0.73;
p < 0.0001). When corrected for structural composition of cartilage ECM,
this correlation improved substantially (R = 0.95; R2= 0.90; p< 0.0001).
Conclusions: Contrast diffusion into articular cartilage detected with
CTa correlates with sulphated glycosaminoglycan content and to a lesser
extent with structural composition of cartilage ECM. CTa may be clinically
applicable to quantitatively measure the quality of articular cartilage.
364
MRI-BASED SEMIQUANTITATIVE CARTILAGE MORPHOLOGY AND
BONE MARROW LESION ASSESSMENT: VALIDITY OF WITHIN-GRADE
SCORING OF LONGITUDINAL CHANGES IN THE MOST COHORT
F.W. Roemer1, M.C. Nevitt2, D.T. Felson1, J. Niu1, J.A. Lynch2, M.D. Crema1,
C.E. Lewis3, J. Torner4, A. Guermazi1. 1Boston Univ. Sch. of Med., Boston,
MA, USA; 2Univ. of California San Francisco, San Francisco, CA, USA; 3Univ.
of Alabama, Birmingham, AL, USA; 4Univ. of Iowa, Iowa City, IA, USA
Purpose: Semiquantitative MRI scoring systems for knee osteoarthritis
(OA) typically deﬁne longitudinal change in cartilage morphology and
bone marrow lesions (BMLs) within a subregion in terms of at least
one full-grade change between time points. In order to increase the
sensitivity to detect change, we introduced the practice of scoring within-
